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(57) imm miE^) 

ffi^T;i/*U^M{EjijSiiib-':>A{l£itlfiJi: 
'i>*c<i:-fe8 5S«%©a-T;i/5:^tO. 05~6a 

';±«^jsho. oi~5aa% (r-mif^thrm 

^) ©^-fbtli: bTCD^iDli^i: 0~ 1 0«fi% ("^ 



( 

1 

^mt. «£jta©^-'>Ai:S:. '>&<i;t8 5a»% 
®a-T;i/^:^i:0. 05~6M% (K-fbtJ^ MOi: 
bTSiJ^) ®^{btihbTCDr;i'*';±»^Si:0. 0 

[»5l<112] ^^'J'VifiO. 2~0. 6cc/g®7X?L 

[listed 3] :3r^ 'J'\'A^O. 3~0. 5cc/g07j<:?L 
^iWi:0. 3~2m'/g®affl«i^^*1"^»^«2tl 

^JS^-fbi^lAs 0 . 0 5 ~ 5 aa%®®HT-fe t) > ^{bJt 
mii^O. 0 3~4aM%®®HT-fe 13. ffi'fb>';i'n:::i'j7 
3~5aa%®^HT-fe€>W3<S U-IB«®M 

%j;»)^v^ST-#Sb. T;i/*';±P-^SKfb!^*^o. 
0 5~4fia%®^H-C-fe t). ^{bSJSA^O. 0 5~3 

aa%©^H-efe *)s ^'fbs^-'u^^'^AAso. 5~2a 

^')tji^m-b^^MiR^n?>tmzo. 0 5~2aa%© 

v-y^*a^*-rsi«^ii 1 {csa«®M!«. 
[ttARias] mmifimm. tur^^v. ^-y^T.v^ 

+ -V "J •V± ^ V - •> ASbMM^J ^ $ t-^tf 
iisRifl 1 (csBftcMiilo 
[if ^Jl 9 ] b 1 ~ 2 5 Ba%ffll5ffl 

X^^. ';^B*5^M!^lc^b 1 0~3 0 0 OS 

a Ppni®iKiaT-fe t). U^-i7AA5M^l t) 0 . 1~ 

1 0 At^^K^'ffiHt-feSif^ii 1 lcf3«4®®!i«o 

>, ^DA*5J:t>'^®?g-&t)<t •?^5PA^e.S^R^^^?) 
W:n.i7Ai!j(£jt^J^Mj«l g^fJi^O. l~^^Jl5>u^ 
;i/(Ol6ffl®a-e^-\' ';-\'±{c3^jtbT^?)K$trft*^ 

CSisRiIll] M>*±«>c!ja©iSi:(Siia®T;u* U 



2 ) 1$M¥5-8 4 4 4 0 

2 

(a) (i) !^^9 8%<i:t);'c§v^Sie)gi:^i^0. 1~^5 
(ii) T;i'*';±«^H®^<b^'feb<ttJ3SJE!£tc^b^ 

•f bt) * X'^m°!m * fc tt^^bti s<b^> 

( i i i )a«©^^b tl b < ttfiS fiECc ^ b^{btl * X'^m 
(iv) igS[®5^;U3r:.i7ACDiK'fb%*» b<{±Jlli£K:pgb 

10 )v^i-to. 0 i~6aa%cD®H®a©T;u*';±« 
^a^-fbi^i: 0 . 0 1 ~ 5 mm%(Dm.m(Dm<Dm^tmm 

i:0~ 1 0aa%®igH©a®K'fbJ^;i'r3:::'i7Ai:<Sr# 

b. 

(b) xig (a) ©»e>nfc?l-&tl4ffaibT-<l/>;' h 

^ffMb. 

(c) hS: 1 3 0 0°C<t t)Sl^?ajKlC-C 1 g^t» 
0. 1 5~3m'®teia®^®^i; 1 gSt) 0. 2~0. 

6cm' <D^m(o^immt^m-r^^^^)^^^^^^ 

20 ^©{r^t^'&BtfaCt)^ OfeSfiKb. 

[ti5l<«12] a-T;i/^^»**5|^9 8 . 5%J;f) 
^§V^$i6Jgh2~4//m®¥JS^?^?Si:^0. 0 Sa 

30 AB&OEit^PJS:^^ U-^lC^iin-r^WSc^ 1 1 * fc«i 1 2 
^fb^f^P>^^£^{*t-T 1 8 O'-S 3 O'^CCDiBHcOja 

[0 0 0 1] 
[0 0 0 2] 

dCDficDM^Jis ^S6<]tc(iT;i/:;?j U^ST-fSii^n 
X 5=- > cfc th' ^ O A ^ ffl U A O cfc -5 ffe © Kj 
50 4, 7 6 6, 1 0 5^. 1 9 8 8 ^ 8 ^ 2 3 Bf^lt^tT 



( 3 

3 

#^) o m<m^. ^<ow5SA^{Sjt^j{cisi(te.nTv> 

S*^ 7'>'^5:^3^«fflt1&B^^UT|DI±Lfcfel!j«<feS^Jgt- 

TV^So 1 9 8 7^ 1 2M 2 aM»tfili®3— D >;//^!|t 
Wttlfii^2 4 7, 4 1 4^4iffitt, aT;i/^^ilr^'J-\' 
{3^f S->';*®^iD*H5^LTl>S<. 1 984^1^ 
3 1 Bf^lt^ff ©i+^BIts^^ 4 , 4 2 8. 8 6 3^&m 

s. 1 9 8 8^3^1 Bmmn(Di¥:m^mm 4,72 10 
8. 6 3 4-^iifsc*5v.T{i. -m^trnma^vT^i^i] 

^feSfiK L T 'J * - iJ J; UtT'^l'* ^JS - S^ff CD a 
l-r^^t^^ilF^^Zo 1 9 8 9^1 OM 1 IBHifm 
ff®*a#ffFSI4, 8 7 4, 7 3 9^{C*>t^T(±. m 

[0003] 

B«j(S3i^J i: < i: 8 5 SM% (Sf ^ b < li'ptj: < 
i:t)90IIS%) CDa7';i/5^:^i:0. 0 1~6««% 

m^mto. 0 i~5aa:% (-^■fb'Kii: b-rai^) cd 

^{b!g!;fcbT©^ijD3Ei|^i:0~l OfiS% (*FSb<tt 

0. i~iosa%) (^mih'^ti.xmm (Dm^m 

fcbtCi'^un — •>Ai:A^e.'&:'5:^r-\' ';-\'±{c3l:^b-r 

[0 0 0 4] ^^o^it. m9 8%^*)x§^^m&t 
0. 5~5//mffl^ia®5pj^)ia?Trai:^o. i~i^5 

/zmcD^H®¥t9^^ xfiS (averag'e crys 
tallite size) i:Sr*^S*&*<b bfcaT 
T;i/*';±!«^j||fb^!^i:. ^f^fb-^^tft-iJ 

tt^ftSW*4 (burnout ma t e r i a 1 ) i: Sr 

?a^bTS^^$:f^j5Kb. :zix^wtiii- tmzm 1 3 0 

0'Ci»)«<,^gigM«x *f*b<{il 3 5 0~1 5 0 0 40 
[0 0 0 5] *^^©MJ«{i. MM±«aa©igi:ffi3i 

3^^i*±t:3?«pbT^)SK?tlSo ^^^Ui'. CCD:i\r-\'U 

■^x-i'fm^ti^mm. i5^zFmm<Dmmic-o§i:xrs m 



iNfM¥5-8 4 4 4 0 
4 

* 'J ±«^«^^b!^^)5)(;{b-&!^i:^{bii^^fig{b^!^t 
«c b^^b 3 :^ A ^jsK^b^^ i: tlffl ® iis^sij 
/f^i^m (burnout agent) tis'ioi^^f 
?>:itifiX-§^o 

[0 0 0 6] ^^V^^i^miZ^m^tl^aj'JV=i-i±- 
flScizmQ 8%Ji*):^, »*b<tt98. 5%J;f);*cCD$i6 

m^m-r^ti^iz, 0. 0 6aa%*^. fct^ao. 

0 2-0. 0 6K«%CDV-^'^*6;B5^£*^So 
:^{iS?i«&*©ff^«$:;t b, «F*b<{iO. 5~100// 

5~i|«)5>t/m. <t»3»^ b<{ii^l~«<j4//m©J:53& 

'J^^^^-^SAS^^^^C®bTV^So 

i:*5-eSSo 0. l~5/£m. J; b < (i2~4// 

mi: ba 5¥l^Sl?^J-ffi{i^ #^©^^®*;*:>fffiSaiJ 
^-rs i:*(cc:n^¥19brg^^^n2.. aT)lK±(t 
)^m^'>r W^iz^^^' fj'Vlzs^Lms 5«a%j;?)# 
V\ »*b<{±9 0%J;t)#v>. J;D»*b<tt95fi 

[0 0 0 7] ^vUi'©7';i':;^'J±«^g)6!E^{i:^-v>J 

i'S«t:?*bo. oi~6mfi% mit!^Moti.xm 

^) Stfi«)5ST-#ffi$^oSA^ iff * b < 
5»{i0. 0 3~5. oa«%, !Rf{::0. 05~2. 0 
fi«%T-*5. ^^u■vs:^^^st-'^<ffifflb^•5r;^;!J 

T-^f?bo i>^v^^i^^b^^^ff^sg^€.^b^^ffe■s. ^ 

ZJ^mmifJJl^i^t'A (CaSiO. ) T-fe-So 
[0008] ^^U-V SrY-^fiR-T'^ < ^fflf S^|g<b^!^ 
tt^lb^^ fett^figtc^ bK<b!^* T-^«? b a S aEv^{i 

mitm^mmi-^it-^!^X'&^o m-r^it-^ma^-mit 
ui'ffljESwco. oi~5. osa%. »*b<{i 

0. 0 3~4. 0S«%. !ftfCf5fiJC(iO. 05~3. 

omm.% (j^u^tbTfij^) s-^^-5j;-5^^ai:-r'^ 

<{idp-\' u-vaatc^fbo. i~io. offia%. »^ 
b<tto. 3~5. ofia%. ittto. 5~2. oaa 

[0 0 0 9] 'J^^f^fi)t-r-^<{^fflb-5?.i^;i'r3- 

tp A<b^%(iK{b^i fcjies^tc^ umitrntx-^m b 



{ 4 ) 

5 

U±».^«^*<b^%4ocJ:tJ^aiN^*<b^iK)^^ 

[0 0 10] M*^<^r;i/:^ U±M^a^^{i'^^^:^^ 
A, tiJliy^A. ;^ hD>f=-'^AiDJ:t>VN^U 'i7A:6^?>?i 

feoT:^;i/>'^A:65«^^®T-fe^o ^^^C*:^0^Sr|{i 

iz^^mm-r^o ifiS^^U^Ji. )^*ibaT;i/^:^i: 
mmtf ;i/i>' ^7 A i: r h SryKi^ J: t>'^^^J*5 J: 20 

^ffaa-r^tt^- laso^-iso o'ccDtefflt^i^sx-^s 

SU<J±JiK:^;i/>'^AS#^ffl^-i±^:?)^ ±IBbfcJ: 
;i/rr:^r*>b<(i>^;i'=^^T^^fb^% i^^^-^^^m 

m-t^trnzmm-r^o 30 

coo 1 1] ^J^^J«i. 

ti^x^^o mmmit. 0. 2-0. e (jfF^L<{± 
0. 3~o. 5) cc/g(Dmm(D:^7mm^^^^mm 

[0 0 12] C:lT*ffll^^ ^^^Mj ^v^^ffiig^±^ fiS 
ajn:fl&§^{b^#i)o mSl&^rji^^mitT))y^i-^ 50 



1^gg¥5-8 4 4 4 0 
6 

mzTzt^ mm b < J; ^ mmm ^ m 

;^^TU>^^b'&t). fc^x.(^«m5^TU>®:ii 

[0 0 13] ^a^gsig^n-c^)l^v^^i±l3®JPS^cT-e® 
m<Dmmmiz^^^^x ^ i)!pm(Dty u S:#*-r sse 

±. -<>h±^ hti:h:iiZ^^ir^Xorj:^mm(Di-h') 
•^A. ^i5J:t;f/*fc{i:^jUe?A^$iEi^^^^-r^?l*iJ 

^{bMJ^c7)Fif^^^s^^b^i±i>^.mfc»n^o $e>tcji 

ffi:??3;i/5:^'>A«i. mMiJJVi^^l.O)^^tETlzium^ti 

rzmizi^'^mt^^i^'t^mm^B^xt^:<. x^^^^^je 
^^'r^T)vij')±m^m. ii^*>u<{ii^;i/=i^'^A 

©^<b^t::o#8ft0^-ri>:^'&. ffiYb^fi 1 aco^cD^« 

{iMJ^Eisii^j. tzt:z.i^T)vti')^mhixm^'^titzm. 
[0 0 14] ^-v'j^omjj^^^M^^iztzh^m^miz 

wth^o wih^tiTz^n^^^vx. mmizmi^yKM^ 
t,xm^ Lx^a^m^i^^mm 1.^^x0 uyk^m^-r 
§0 tztnm2%^m(Dm.^^^^m^x^m\.rz 

wii^i.rz^m^m%mt^^mt.^m^-r^timz 
aT)v^i-m.i^^^^Ln(DmKm^xm^^-^^(Di>z^ 
^rji^i^rxmm^^o mmimmmzitmitmmm. 

1 3 0 0''CJ:f9^V\ |ffSU<«i 1350-1500-0 

{t^B^P^tt^Sa<]^C{±0. l-'lOBtP^. »Sb<tt 
0. 5~5BtP^(Z)®fflT-$>^o 

[0 0 15] -m>b>i?>{t^^nfef:^^^^U-\^iDJ:r>'M 

mi^mmzi^o . 2-0. 6cc/g. «^su<(io. 
S'-o. 5cc/g(Dmm(Dmimm (7jc) i:o. 15- 

3. »^L<«iO. 3'-2mVg:^7)iBH6Daffl«^$:^ 
-r^o »£b<(i^^Ui^ffi^^{±0. 06fiM%*?i 

m^^n^o:>i,±misbxmmx&y). 0. 02--0. oe 



( 5 ) 

7 

[0016] ^^BMcDmmts mm±^^s:(Dmiii^m 
tfmisimi^mic^^^x. T;i/*'j^«tt-tr->'i'A-efe lo 

-5, ';^'j;Ai:ffi-&-a-fc-fei"i7A*,13§«)TM*bV>^iL'a 

^><7:^7^>. <>DA*5<tV^®?B^i^A^^jlJK$ 
ti 5 BJi{EM?t!l® J: a *:fte® Oea^J i)^iE^ :z tifix 

43J;th*^©M3t«i#fc 1 9 8 8^8^Hifmj(DMm<^ 
mm4, 7 6 1, 3 9 4^. 1 9 8 8^8^ 2 SBMft 
*fT©*BiHr§'F^ 4 , 7 6 6, 1 0 5 ^jfeiW^ 1 9 8 9 
^4^ 1 1 B{tft^ff®3l4S!HffFll4, 8 2 0, 6 7 5 

[0 0 17] fi4J«±t:??ffi$-l±-5^®aH:*Ma«Jt:{±:^ 

MJ«{-«L- 1~2 5fifi%, $f*L<{i5~2 0S«% 

/stsitsijofitt-flafc^fiia^cDaficji^L i o~3 o o 

0 ppm. if S b < 2 0 ~ 2 0 0 0 ppm. J; UiS^S U < 
{i 5 0 ~ 1 5 0 0 fi» (^HS*) ppmT-$) So b 

< (iMi«±fc#H£-rs w-'i' A{Sii^J®S(i-fiSt^M 
i«ls^»)0. l~lO>u^r;k J;»5»*U<tt0. 2 

i/-'i'AS!){£jtS'j{i. tip^v<itmm±iz±mmi 

g^t) 0~ 1 5>a^;k $fSb<(iO. i~i5//^:;i/ 

T ^ > © J; d Jfe ni^<b^fij0i^ fcig^i2t;©7jc^f« h 
bfe=^r-V Ui'^ 1 0 0~4 0 0-C®?gJStT-^^i*ds^ 

^m^mmmizmM3it:-^x.^xomm^-^^zit^x 
CO 0 1 8] Jimmmzii\.^x. i^U'>*5it>*^*{± 

GHSV 



!|^gB¥ 5-84440 
8 

S©@«5^i-r^'-M?^3^J^§|A»c,^:o•r^,^5o SJi& 
^©e^ji;HlJC}^ai?fiJ*fflv>TSJ!&ISt(5rRSi*f S, 
^PMStibtSblSfefei^rSttoRJSJibTWffl^ti. i^v> 

^^^a]^J^a]gtt^av^Mj«^stt^c?^^s^ s . Kfb^c^^ u > 

4f«-r5:i^5=-u>i:^lKi:©S*£i{c45V^-Cs 

i:*) 2^©^:;i/aT'#«E$*i.*s, fflU^S^i^U' 

xDmit-mz-r-otfrh^o Ltzt^-ox. sj^afiwfc 
{isfs a it s ^1^^^ ©»icbfe#r3Ti+»$n. m 

lS^ife*i:t>«r»-rSo c:©^|gs:tSi^H:S)t5©S«tc«c 
#b. MJ«©fS14©Rffi-r-*.So tzt^lt. »f»T,.0: 

iS4^i*b^ T JiSliSSi&iK, <t ?)Jfib<tt^fra]|pJm 
)ST-fe»)v z:tilit.m^tzmi^mW^T^o ctie,igJS{i- 

X. ^^!i^^<Dm<t3^^v>^x'M^$ti^m^mfpcD 
TTs^iis znii:4 0'Ejv%mm^^miztn-^?>m«imt: 

[0 0 19] *^B^tcJ;S^fttaE©?^ftT-t-:ii^U>® 

t;1/:J>, ^^5'>t.b<{±ffe©ta«ij^{b*^^ M^#ffl 
S$iJ»-rsfc©©liSlRl (fchAJf 1 , 2-s;^D;i/ai 

^J'v. ^{bt:-;K :^-fbi^;i'*)b<{±m^^h:lt';7:n 

-Mt-^m ©#^b^ M3K»#^ffll^SKV^^i^^bJt5^^ 

>©JR*<feJf fc«)S^e 5SlSgit43{t SIR*© 

mxmiRvo^iii(Di^mi(D^mzmm^ti?>. j^m.BE.~ 

3 5>'\-— ;b©^ffl©ffi;f3As-fl§{cffiV'>e>nS, bA^b* 
ifi<o. ^nJ:?)iiSV>ff:b*)«^bT»l»$ixJ5:v^, 

i: b T ffl V ^ S ^^«^^(itSffl ©)1*4*^ ^m^ztt^x 
SS„ Mt-S^«3t«^tt±i: bTJti<e5*f6#«;^«. 

^a®^*h'>«® 1 b < it^tii:k±<D^m.m itz 

bfcA^oT^ ^5=-^>^<bS^&t43(tS*^H^® 

&^mm(D^mii. ^^x$)^ztmui^ixrznm^jim'^ 

© fie ffl © 0^ t ?fe b T Kg^ ^ n V > c i: e, T- * S o 

lttB^®^^®gS^T% T«(ib«bK3gS®x*S<j^<b:ii 

{C €. ^f^t^® ^> b T V ^ i. o 
[0 0 2 0] 
[«11 



1500-10, 000 
103-276 KP a 



( 6 ) 

9 

o, 

CO, 



10 



8 4 4 4 0 



1- 4 0% 
3-12% 

2- 4 0% 
0- 3% 



0 . 3-2 Oppmvr^St 

1 8 0 - 3 1 5°C 
1 8 0 - 3 2 5 °C 

10-6 0% 
2-16 lbs. EO/cu. 

ft. mm/\iT. 



[0 0 2 1] i!fimn^^^mmm(omm.^m^ii\-^x. 
mm-^MiST.-^^^miz x.^mM<D^^y^z. i 8 o~3 

3 0°Cv i(fSL<tt2 0 0~3 2 5°COIeH®SS{-T 
[0 0 2 2] 
5, 



I&* No. 1 0) $:ffll>T^-\' 'J-V^{^mb 



20 



CO 0 2 3] 
[IS2] 
^2^ 
r;t/^:h Wo. 1 OcpaW 



[0 0 2 4] CW^&^^fflVi-r. ^yi'JEiK:^-® 

[0 0 2 51 



0 
8 



3 
2 



4 /zm 
2 /zm 



9 8.8% 
1. 0% 

0. 2% 



8% 
5Kg 
0 . 5 4m' /g 
0 . 4 3cc/g 
4 . 6 juLJn 



2 5. 
0. 
5. 



0% 
1% 
0% 



[0 0 2 6] ±%mm^^ 4 5#l 

*ffs S-&^&^e>«c4^rai^(tfeo ^®B#,^.T-5% (^r 

/ 1 6 >f >^<Dfp^i^ u i^ycDBmizwia u 2 %7fe^ 

>CT 1 3 9 0''C©«S^BS^T•i^4B#P^^Ct)fe^)^^K 

bfco 



40 



3 
1 

0, 0 2-0. 0 6as% 
[0 0 2 7] c©j:a{cmsbfe^ 

S^Wbfe : 

B&xlc* 4 0 

m^^m 8 

^ffil?L^« (Hg) 

SliltSjEK^ ( 1 0 %5g^ct>) (ppm) : 

Na 14 1 

K 5 5 

Ca 8 0 2 

Al 5 7 3 

S i O, 16 0 0 

[0 0 2 8] ±SB:^St|B]«iCbTfte©=^-V';-V^#fi!4 

[0 0 2 9] 
[^3] 



No. 1 1 feJ:;j'4 9g)ttW 



No. 1 1 



3, 
1 , 



0-3 
6-1 



6 //m 

8 jum 



3. 
1 . 



No. 4 9 

0 - 4 . 0 //m 
0-1. 4//inV— ^S*" 



11 

0 . 0 2-0. 

[0 0 3 0] 7KiL^mtmmmtmGS.mmt^m4^iz 

^■^WAlZ'D$±EiLrztmmiZT)V5.i- No. 1 OT* 



( 7 ) 5-8444 0 

12 

0 6SM% 0. 0 2-0. 0 6afi% 

JtSSAfcbTS^r. ■e®ttHSTiB^4«{C33^-ro 
[0 0 3 1] 
[«4] 
^4^ 



[0 0 3 2] 



[0 0 3 3] 







P.V.,cc/g 


SA, m'/g 








0. 4 6 


0. 5 2 


13 7 1 




A 


0.4 1 


0. 5 4 


13 9 0 




B 


0.4 2 


0.5 2 


13 7 1 




C 


0. 3 9 


0.4 9 


13 7 1 




D 


0. 3 4 


0.6 0 


13 7 1 




E 


0.2 6 


0. 1 6 


13 7 1 




F 


0.3 0 


0. 3 4 


13 7 1 




G 


0.2 7 


0. 2 5 


13 7 1 




H 


0. 3 5 


0.5 7 


14 5 4 




I 


0.4 3 


0. 6 0 


14 0 0 




J 


0. 4 4 


0. 5 1 


1 Q 

X O C7 O 




K 


0. 3 7 


0. 5 0 


13 7 1 




L 


0.4 2 


0. 5 9 


13 7 1 




M 


0. 3 8 


0. 5 1 


13 7 1 




N 


0. 4 4 


0.7 3 


13 7 1 




0 


0. 4 2 


0.7 4 


13 7 1 




P 


0.5 0 


0. 6 6 


14 13 




Q 


0. 4 7 


0. 6 8 
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